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© Non-invasive hypodermic Injection device. 



© A non-invasive hypodermic injection device in- 
cludes a two-stage gas delivery system and a medi- 
cation containing ampute having a truncated hy- 
podermic needle at one end thereof. An ampule 
shroud encloses the ampule and maintains separa- 
tion between the truncated hypodermic needle on 
the ampule and the skin of a patient being injected. 
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Background of the Invention 



The instant invention relates to medication in- 
jecting apparatus and specifically to a hypodermic 
injection device which injects medication but which 
does not require piercing the skin of a patient with 
a hypodermic needle. 

Known gas powered hypodermic devices gen- 
erally utilize some form of pressurized gas contain- 
ing cartridge which includes a frangible seal. The 
frangible seal must be broken to allow the gas to 
escape from the cartridge. Known devices provide 
for the release of a gas charge from the cartridge 
which is immediately used to power a piston, there- 
by to expel a liquid medication form an ampule. In 
the event that the seal on the cartridge is not fully 
or completely broken during the piercing operation, 
the charge activating a plunger in the ampule may 
be of insufficient strength to fully expel the con- 
tents of the ampule or may be of Insufficient 
strength to expel the contents of the ampule with 
sufficient force to pierce the skin of the patient 

Known non-invasive hypodermic devices utilize 
some form of very small orifice or bore which is 
located at the tip of the ampule through which the 
medication is expelled. Since the ampules are gen- 
erally formed of a glass or ceramic material, the 
process used to form the orifice requires a great 
deal of position in making an extremely small bore 
through a crystalline substance. The minimum size 
of a bore which may be suitably formed in such 
material is generally larger than that which may be 
formed in a metallic substance. The formation of 
orifice in a non-metallic crystalline substance may 
result in the formation of such an orifice which 
injects a stream of larger diameter than is possible 
with a metallic orifice and which in turn creates 
potential for patient bleeding. 

An object of the instant invention is to provide 
a noninvasive hypodermic device which has a two- 
stage gas delivery system. 

Another object of the Instant invention is to 
provide a non-invasive hypodermic device which 
has an ampule-enclosing shroud to provide a 
spaced apart relationship between the patient's 
skin and orifice means carried on an ampule. 

A further object of the instant invention is to 
provide a non-invasive hypodermic device which 
may be easily operated with one hand. 

Still another object of the instant invention is to 
provide a non-invasive hypodermic device which 
has reusable and/or replaceable expendable com- 
ponents. 

A further object of the instant invention is to 
provide a non-invasive hypodermic injection device 
which includes a refilfable ampule. 

Another object of the instant invention is to 



provide an ampule for use in a non-invasive hy- 
podermic device which utilizes a metallic hypoder- 
mic needle. 

Yet another object of the instant invention is to 
provide a non-invasive hypodermic device which is 
simple in construction and is therefore relatively 
easy and inexpensive to fabricate and assemble 
and which therefore may be marketed in both 
reusable and disposable embodiments. 



Summary of the Invention 



rs The instant invention includes a body having a 
cylindrical sleeve and a hollow interior with open 
ends and a two-stage gas delivery system therein. 
The first stage of the system includes a chamber 
for receiving pressurized means, which in the pre- 
20 krosd embodiment takes the form of a cartridge 
having a gas charge therein. A valve chamber is 
located adjacent the aforementioned chamber and 
is in communication therewith. The valve chamber 
has an exhaust port and includes a valve which is 
a biased to a normally dosed position covering the 
port The valve chamber is constructed and ar- 
ranged to contain the gas charge when same is 
released from the cartridge and the valve is in its 
normally closed position. 
30 706 second stage of the system includes an 
actuator block, also received in the body, having a 
passage therethrough. The passage is in commu- 
nication with the port of the valve chamber. An 
actuator lever is disposed in the passage. Means 
3S for shifting the lever to open the valve are pro- 
vided. A piston chamber, having a piston therein, is 
in communication with the passage of the actuator 
block on one side of the piston. 

A medication containing ampule includes a res- 
<o ervoir which is fiUable with a supply of medication. 
The reservoir has a shed which has a wall with 
inner and outer surfaces. The inner surfaces has a 
substantially uniform cross-sectional configuration 
along a defined length portion of the shell with one 
45 end of the shed being open and the other end 
terminating in a receiving portion having orifice 
means fixingry received therein. The orifice means 
has a channel therethrough which is in communica- 
tion with the reservoir. A plunger is slideably and 
so seaflngfy disposed within the defined length portion 
of the shell and is displaceable by the piston 
between the first position adjacent the open end 
and a second position adjacent the receiving por- 
tion. 

An ampule shroud is removably attached to the 
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piston chamber tor enclosing the ampule. The 
shroud includes an opening for receiving therein 
the orifice means. The shroud and the cpeninn am 
constructed to maintain a spaced apart relationship 
between the patient's skin and the orifice means 
during the course of an injection when the shroud 
is placed against the patient's skin. 

These and other objects and advantages of the 
instant invention will become more fully apparent 
as the description which follows is read in conjunc- 
tion with the drawings. 



Brief Description of the Drawings 

Fig. i is an exploded side view of the device 
of the invention. 

Ftg. 2 is a media] section of the invention 
with the device in a ready condition. 

Fig. 3 is a medial sectional view of the 
device in a discharged condition. 

Fig. 4 is an environmental view of the device 
in a position ready to administer an injection. 



Detailed Description of the Preferred Embodiment 



Referring now to the drawings, and initially to 
Ftg. 1. a non-invasive hypodermic injection device 
constructed according to the invention is shown 
generally at 10. Device 10 includes a body 12 
which includes a generally cylindrical sleeve 14. 
Sleeve 14 has a hollow interior, which includes a 
fist chamber 15. having a threaded portion 15a, an 
actuator-containing portion 16. and a piston cham- 
ber 17. Sleeve 14 also includes an open top end 
16 and an open bottom end 19. A ring 20 is fixed 
about bottom end 19. The interior components of 
sleeve 14 will be described in greater detail later 
herein* » 

In the preferred embodiment a cartridge 21 is 
used to power device 10. Cartridge 21 includes a 
frangible seal 22 at an end thereof and contains a 
gas charge therein. 

An end cap 24 is provided to dose top end 16. 
Cap 24 includes a threaded portion 26 which en- 
gages conforms] threaded portion 15a on the inte- 
rior of sleeve 14. An O-ring 28 provides a seal 
between cap 24 and sleeve 14. Cap 14 has a 
winged-threaded shaft 30 threadabry received in 
the top thereof. Shaft 30 forms part of what is 
referred to •herein as means for releasing the 
charge in cartridge 21. 

An ampule 32 includes a shea 34 and has a 
plunger 36 received therein. Shell 34 has a wall 38 
which has an inner surface 38a and an outer sur- 



face 38b. Inner surface 38a has a uniform cross- 
sectional configuration along a defined length 40 of 
shell 34. One end 3*a of the shell is open for 
receiving plunger 36. The other end 34b terminates 

s in a receiving portion 42 which has orifice means 
44 received therein. In the preferred embodiment 
orifice means 44 takes the form of a truncated 
hypodermic needle. In the preferred embodiment, 
needle 44 is a 27-gauge needle that has a length of 

to approximately .375 inches. A channel 46 extends 
through needle 44 and provides a connection be- 
tween reservoir 48. formed inside of shell 34. and 
the outside environment A supply of medication is 
received in reservoir 48. 

is The ampule may be p refilled, or may be refill- 
able with any suitable form of medication. 

Plunger, or plunger means, 36 extends above 
the one end of shell 34 and includes co-action 
means 50 which co-act with a piston, to be de* 

so scribed later herein. Plunger 36 is shiftable be- 
tween a first position, as shown in Ftg. 1, wherein 
the plunger is extended beyond the one end of 
shell 34a. and a second position, where the plunger 
is shifted to a position adjacent receiving portion 

25 42. Shifting plunger between the first and second 
position, causes the contents of reservoir 48 to be 
expelled through channel 46 in needle 44. 

An ampule shroud 52 has a threaded portion 
54 which is received in con formal threads in ring 

so 20 on the bottom end of sleeve 14. Shroud 52 is 
constructed to completely enclose the portion of 
ampule 32 which extends beyond sleeve 14. An 
ampule chamber 56 encloses ampule shell 34. At 
the lower end of chamber 56 is an opening 58 

35 which is constructed and arranged to maintain a 
spaced apart relationship between a patient's skin 
and needle 44. The lower portion of chamber 56 is 
complimentary to and conformal with receiving por- 
tion 42 of ampule 32. An opening 58 is provided at 

40 the base of shroud 52. Opening 58 is constructed 
to be slightly longer than needle 44 in order to 
provide a clearance of approximately .031 inches 
between the free end of needle 44 and the skin of 
a patient which would be juxtaposed with the 

45 curved outer end 60 of ampule shroud 52. 

Referring now to Pig. 2. the interior construc- 
tion of body 12 will be further described. As pre- 
viously mentioned, sleeve 14 includes a first ar 
cartridge, chamber 15 at the top end thereof. Car- 

so tridge. or pressurized means. 21 is received <n 
chamber 15. which is sealed with end cap 24. Shaft 
30 extends through cap 24 and terminates in a 
cartridge contacting element 64. Element 64 is 
another component of means for releasing the 

ss charge in cartridge 21. Shaft 30 and element 64 
comprise what is referred to herein as an activator 
shaft 65. 

Another component of means for releasing ti-e 



3 



5 



EP 0 295 917 A2 



6 



charge in cartridge 21 is located at the base of 
chamber 15/ In the preferred embodiment, this 
takes the form of a puncture pin 66 which has a 
hollow passage 68 therethrough. Element 64 com- 
prises means for pushing frangible seal 22 over pin s 
68. 

immediately adjacent chamber 15, in actuator- 
containing portion 16. is a valve mechanism 70. 
Mechanism 70 includes a formed portion 72 which 
defines a valve chamber 74 therein. A valve 76 is to 
located in chamber 74 and includes a valve dia- 
phragm 78 which covers an exhaust port 80 formed 
in the tower region -of formed portion 72. In the 
preferred embodiment valve 78 is of the poppet 
type and is biased to a normally closed position by is 
a spring 82. 

Puncture pin 66 is retained in the upper region 
of formed portion 72 and hollow passage 68 pro- 
vides communication between the first chamber 
and the valve, or second, chamber. The cartridge so 
chamber and valve chamber comprise what Is re- 
ferred to herein as the first stage of the two-stage 
gas delivery system. Valve chamber 74 is con- 
structed and .arranged to contain the gas charge of 
cartridge 20 when the charge is released from the 25 
cartridge when frangible seal 22 is broken by punc- 
ture pin 66. Formed portion 72 is retained in sleeve 
14 by means of a split ring 84 which is received in 
a groove 86 formed in the interior wall of sleeve 14. 
A second O-ring 88 is provided to maintain a gas so 
seal about chamber 15 and formed portion 72. 

An actuator block 90 is located in portion 16 
adjacent formed portion 72. Block 90 includes a 
passage 92 which extends from port 80 to the base 
of actuator block 90. where the base contacts a as 
partition 94 formed in sleeve 14. Block 90 also 
contains actuator means, shown generally at 96. for 
opening valve 76. Actuator means 96 includes an 
actuator button 98 which is mounted on the side of 
sleeve 14 and is connected to an actuator button «o 
shaft 100 which extends through the side of sleeve 
14. Block 90 forms a partially gas-tight seal about 
shaft 100. The free end of shaft 100 contacts an L- 
shaped actuator lever 102 which has a long leg 
102a and a short leg 102b. Lever 102 is pivoted «s 
about a pin 104. located "near the apex of lever 
102. 

In the preferred embodiment leg 102a has a 
functional length approximately 8 times that of leg 
102b. Functional length, in this context, is the dis- so 
tance between the point of contact of leg 102a and 
leg 102b with shaft 100 and shaft 79. respectively, 
and the rotational point defined by pin 104. This 
provides a mechanical advantage of approximately 
8:1 for opening poppet valve 76. Under normal ss 
operating conditions, a force of approximately 40 
pounds is required to open valve 76. 

The mechanical advantage gained by the use 



of lever 102 requires a force of approximately 5 
Pounds, applied to button 98. to operate the de- 
vice. 

A safety lock 106 prevents inadvertent depres- 
sion of button 98. When lock 106 is swung away 
from button 98. as depicted in Frg. 3. button 98 and 
shaft 100 may be depressed, thereby pivoting lever 
102 about pin 104, which in turn pushes on valve 
shaft 79. thereby opening port 80. allowing the gas 
contained in valve chamber 74 to enter passage 
96. 

Returning now to Ftg. 2. partition 94 has a bore 
108 therethrough which connects passage 96 with 
piston chamber 17. Chamber 17 contains a movea- 
ble piston 110 therein, and has an O-ring 112 
thereabout to form a seal with the walls of chamber 

17. 

Device 10 Is shown in a ready condition in Fig. 
2. Cartridge 21 has been forced down over punc- 
ture pin 66 and the charge contained in cartridge 
21 has been released, filling chambers 15 and 74. 
Plunger 110 is at the upper most region of cham- 
ber 17. in contact with co-action means 50. A 
supply of medication in reservoir 48 is ready to be 
injected into a patient 

Turning now to Fig. 3. the device is shown in a 
discharged condition. Safety lock 106 has been 
swung free of actuator button 98 allowing button 98 
to be depressed thereby shifting actuator lever 102 
against valve shaft 79. Button 98 and shaft 100 
have a travel of about between .25 and .33 inches 
in the preferred embodiment which is sufficient to 
displace shaft 98 and diaphragm 78 a sufficient 
distance to fully open valve 76. The construction of 
valve 76 provides a complete, immediate release of 
the gas contained in chamber 74 into passage 92. 
through bore 108 and against the upper surface of 
piston 110. This results in the rapid displacement 
of piston 110 against co-action means 50. thereby 
discharging the contents of reservoir 48. 



Operation 

The ampule, or syringe, may be provided 
prefilled or may be filled with desired medication. 
The ampule may be used to inject various amounts 
of medication, generally up to 3cc The filled am- 
pule is placed in the shroud and properly seated. 

Piston 110 is moved to a position adjacent 
partition 94. This may be accomplished by means 
of a push rod. pencil, etc Shroud 52, containing 
ampule 32, is now mated to sleeve 14 by inserting 
co-action means SO into the free space of piston 
chamber 17 and securing shroud 52 to sleeve 14 
by means of ring 20. Safety lock 106 Is positioned 
to prevent displacement of button 98. 



7 



EP 0 295 917 A2 



8 



Cartridge 21 is then inserted into chamber 15 
such that frangible seal 22 contacts, but is not 
pierced by. puncture p«« 66. Threaded shaft 30 has 
previously been withdrawn as far as it will go. 
thereby displacing element 64 to the upper most s 
portion of cap 24. Cap 24 is then secured to sleeve 
14 where it it sealed by O-ring 28. Activator shaft 
65 is then rotated such that element 64 contacts 
the top of cartridge 21 and presses frangible seal 
22 over pin 66. thereby breaking the seal and to 
discharging the charge in cylinder 21 into valve 
chamber 74. The device is now in the condition 
shown in Ftg. 2 and is ready for use. 

Referring now to Rg. 4. device 10 is brought 
adjacent an injection site 1 18, which is depicted on ts 
a patient's arm 11 8. Safety lock 106 is released 
and the device held generally perpendicular to the 
injection site. Button 98 is then depressed, causing 
lever 102 to shift displacing shaft 98 and opening 
valve 76. The gas charge is instantfy released from x 
chamber 74 through passage 92 and bore 108, 
thereby displacing piston no. This in turn causes 
co-action means 50 -and plunger 36 to move rap- 
idly toward the receiving portion of ampule 32, 
injecting the contents of reservoir 48. 25 

A venting system is provided in chamber 17 to 
release the unused gas once piston 1 10 has trav- 
eled its full distance. When button 98 is released, 
the charge remaining in passage 92 will, exhaust 
around shaft 100. M 

To remove the used contents of the device, 
activator shaft 65 is initially unscrewed, which win 
permit the unused gas to escape from chambers 
15 and 74. End cap 24 is next removed and the 
cartridge discarded. Shroud 52 is next removed as 
and ampule 32 either discarded or prepared for its 
next use. 

Ampule 32 is designed much like a conven- 
tional syringe which allows the ampule to be re- 
filled with medication from a conventional dtspens- 40 
ing vile which has a puncturable seal over the top 
thereof. 

Alternatively, the ampules may come pre-load- 
ed with medication, in which case they would be 
provided in a sterile, sealed package. In either <s 
case, there is very little leakage of medication 
through needle 44 because of its very small diam- 
eter, which, for a 27-gauge needle is generally .008 
inches. 

The cartridges used with the device of the so 
invention in the preferred embodiment are filled 
with CO2 and are generally charged to between 
700-800 pounds per square inch. This charge re- 
sults in fluid pressures through needle 44 of be- 
tween 5000 and 6000 pounds per square inch, 55 
which is sufficient to pierce the skin with a fluid 
stream only, thereby providing a subcutaneous in- 
jection without contaminating needle 44 on ampule 



32. By slightly changing the gauge of needle 44, 
and/or increasing the effective pressure, a fluid 
stream may be generated having sufficient pres- 
sure to administer intramuscular injection. Non-in- 
vasive injection generally precludes any bleeding 
from the injection site, although in some instances 
a drop or two of blood may be expelled from the 
injection site. 

Thus a non-invasive hypodermic injection de- 
vice has been disclosed. The device utilizes a two- 
stage gas delivery system to ensure that a charge 
contained in a gas cartridge is fully released into 
the device prior to use. An. ampule containing 
shroud receives an ampule having a truncated hy- 
podermic needle at one end thereof and maintains 
spacing between the end of the needle and the 
skin of a patient being injected. 

Although a preferred embodiment of the device 
has been disclosed, it should be appreciated that 
variations and modifications may be made thereto 
without departing from the spirit and scope of the 
invention. 



Claims 

1. A non-invasive hypodermic injection device, 
means having a gas charge therein, for injecting a 
medication through a patient's skin, comprising a 
body including a first chamber containing the 
charge, a valve chamber having an exhaust port 
and a normally closed valve closing the port the 
valve chamber being constructed and arranged to 
contain the gas charge when it is released from the 
first chamber and the valve is in its normally dosed 
condition, a piston chamber operabty connected to 
the port and having a moveable piston therein and 
an actuator for opening the valve, the valve, when 
open, allowing gas to flow from the valve chamber, 
through the port to the piston chamber thereby 
displacing the piston, a medication containing am- 
pule includes a reservoir for retaining a supply of 
medication, an orifice located on and extending 
beyond one end of the reservoir, the orifice having 
a passage therein for allowing transit of the medi- 
cation therethrough and a plunger, received in the 
reservoir, moveable from adjacent the other end of 
the reservoir towards the orifice and including co- 
action means for moving the plunger with the pis- 
ton characterized in that it includes an ampule 
shroud having an ampule chamber therein for re- 
ceiving said ampule, the ampule shroud enclosing 
the ampule, the shroud defining an opening for 
receiving therein the orifice, the shroud and the 
opening being constructed and arranged to main- 
tain a spaced apart relationship between the pa- 
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dent's skin and the orifice during the course of an 
•injection when the shroud is placed against the 
patient's skin. 

2. A device according to claim I. characterized 
in that the orifice includes a truncated hypodermic 
needle fixed to the reservoir and the passage ex- 
tends through the needle into the reservoir. 

3. A device according to claim 1. characterized 
in that the first chamber has an open top sized to 
receive a gas<harge containing cartridge having a 
frangible seal thereon and wherein the means for 
releasing the charge includes a puncture pin at the 
base of the chamber, the puncture pin being con* 
strutted and arranged to puncture the frangible 
seal of the cartridge and an end cap seaiably 
received in the open top. the cap including means 
for pushing the frangible seal over the puncture 
pin. 

4. A device according to daim 3. characterized 
in that the valve chamber is disposed adjacent the 
first chamber and wherein the puncture pin in- 
cludes a hollow passage communicating between 
the first chamber and the valve chamber. 

5. A device according to claim 1. characterized 
in that the valve is of the poppet type, including a 
valve diaphragm disposed over the port in the 
valve chamber, a spring biasing the diaphragm to 
its normally closed position, a valve shaft affixed to 
the diaphragm and extending through the port the 
shaft being operable with the actuator to open the 
valve. 

6. A device according to claim S. characterized 
in that the actuator includes an actuator button 
disposed on the outside of the body, an actuator 
button shaft extending through the body sidewall 
and an actuator lever, the lever having a generally 
L-shaped configuration with the long leg of the L 
contacting the button shaft and the short leg of the 
I contacting the valve shaft the lever being 
prvotabfy mounted adjacent the apex of the two 
legs, the lever being operable, when the button is 
depressed towards the body, to shin the valve 
shaft axiaily thereby opening the valve. 

7. A device according to daim 6. characterized 
in that the long leg has a functional length substan- 
tially 8 times as long as that of the short leg. 
thereby providing a mechanical advantage of 6:1 
for opening the valve. 

8. A non-invasive hypodermic injection device, 
in combination with a pressurized cartridge having 
a gas charge therein and including a frangible seal, 
for injecting medication through a patient's skin, 
comprising, a body having a cylindrical sleeve and 
a hollow interior with open ends and a two-stage 
gas delivery system therein, the first stage of the 
system including, a cartridge chamber for receiving 
the cartridge, induding means for releasing the 
charge contained in the cartridge and a valve 



chamber located adjacent the cartridge chamber in 
communication therewith, having an exhaust port 
and including a poppet valve which is biased to a 
normally closed position covering the port the 
5 chamber being constructed and arranged to con- 
tain the gas charge when same is released from 
the cartridge and the valve is in its normally closed 
position and the second stage of the system in- 
cluding an actuator block having a passage thereth- 
io rough, the passage communicating with the port in 
the valve chamber, an actuator lever disposed in 
the passage and means for shifting the lever there- 
by to open the valve and a piston chamber having 
a piston therein, the chamber communicating with 
rs the passage on one side of the piston and a 
medication containing ampule including a reservoir, 
the reservoir being tillable with a supply of medica- 
tion, having a shell which has a wall with inner and 
outer surfaces, the inner surface being of substan- 
20 tially uniform cross sectional configuration along a 
defined length portion of the shell, one end of the 
shell being open and the other end terminating in a 
receiving portion having orifice means fixedly re- 
ceived therein, the orifice having a channel thereth- 
25 rough, which communicates with the reservoir and 
a plunger slideabfy and sealingty disposed within 
the defined length portion in the shell displaceabie 
by the piston between a first position adjacent the 
open end and a second position adjacent the re- 
so ceiving portion characterized in that it includes an 
ampule shroud removably attached to the piston 
chamber for endosing the ampule, the shroud in- 
cluding an opening in one end thereof for receiving 
therein the orifice, the shroud and the opening 
ss being constructed and arranged to maintain a 
spaced apart relationship between the patient's 
skin and the orifice during the course of an injec- 
tion when the one end of the shroud is placed 
against the patient's skin. 

40 
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